Experimental Detail

1-1. Synthesis and Characterization
The reagents and solvents used in this study were purchased from Kanto, Tokyo Chemical Industry, or Wako Pure Chemical Industry, and used without further purification.
All the compounds were characterized by using 1 H NMR (Bruker Avance 500 spectrometer),
FT-IR (JASCO FT/IR420) using a thin film method on a KBr plate, and elemental analysis (CE Instruments EA1110).
All of the isobutenyl ether compounds possessing alkyl tails were prepared as follows: synthesis of OC n ( Fig. S1(A) ) was performed as reported previously. S1 Briefly, the isobutenyl naphthoeic acid chloride 1 (0.5 mmol) was dissolved in tetrahydrofuran (THF), and alkyl alcohol (1 mmol) and triethylamine (2 mmol) was added and reacted for 1 day. In the case of CC n ( Fig. S1 (B)), a solution of isobutenyl binaphthylamine 2 (0.5 mmol) in 5 ml THF with triethylamine (2 mmol) was added to alkyl acid chloride (1 mmol), and the solution was stirred at 60 ˚C for 3 hours. Then, the solvent was evaporated under reduced pressure, and they were purified by a silica gel column chromatography with chloroform as an eluent. Denmark) . In addition, the solute concentration effect on the 2D structure formation was studied in the range of 0.01-0.4 mM.
Both ex situ and in situ blending of OC n and CC n were separately carried out. The ex situ experiment was performed by pre-mixing the OC n and CC n with different ratio and concentrations before the STM studies. In the case of in situ experiment, the CC n in 1-phenyloctane was added to the already-existing drop of the OC n on the HOPG, and vice versa. The experimental conditions are indicated on each figure caption.
Additional STM images
2-1. STM images of OC n and CC n
STM observations were performed for OC n and CC n (n = 15 and 16) at HOPG/1-phenyloctane interface. Fig. 2S shows the STM images of OC n and CC n with different alkyl chain length. Regardless of the alkyl chain length, the OC n showed dumbbell shaped structures, whereas linear structures were formed for CC n . Effect of solute concentration on the 2D structure formation was studied for OC n and CC n . The dumbbell shaped structures for OC n were formed in the concentration range from 0.01-0.5 mM. In the case of CC n , linear structures could be imaged by STM in the range of 0.05-0.5 mM, whereas stable 2D structures were not formed at the solute concentration below 0.05 mM. The repeating units of each unique structure in OC n and CC n blends were defined, as shown in Fig. S3-2 = 3 : 1), and linear structures (OC 16 ≤ CC 16 = 1 : 3), and they are listed in Table S1 . 
2-2. STM images of blends with different ratio
Table S1
Unit cell parameters measured from the STM images in Fig. S3 -2.
Blend ratio
star-like structure (n = 15) 3 : 1 7.3 ± 0.3 7.7 ± 0.1 65 ± 1 lozenge-shaped structure (n = 15) 1 : 3 4.2 ± 0.2 7.9 ± 0.3 79 ± 4 twist-like structure (n = 16) 3 : 1 3.4 ± 0.2 10.0 ± 0.3 77 ± 3
linear structure (n = 16) 1 : 3 1.9 ± 0.2 4.2 ± 0.2 81 ± 2
2-3. Wide-area STM images of blends
The blend ratio affected the 2D phase structures. At the ratio of OCn : CCn = 1 : 1.5, both lozenge-shaped and star-like structures were observed as phase-separation, whereas linear and twist-like morphologies were formed at the OCn : CCn = 1.5 : 1. 
2-4. Effect of solute concentration on the blending
Since the concentration dependent polymorphism is sometimes observed at the solid/liquid interface, S2 effect of the solute concentration on the 2D structure formation was studied in the bicomponent blend system. Within the range of 0.01-0.4 mM, there was no concentration effect on the 2D structure changes, and the 2D structural features were the same as Fig. 2 (0.2 mM) , despite the fact that the concentration of each component altered after the blending as shown in Table S2 . In addition, 2D structural alteration was not found only in the components of OC n and CC n , as shown in the section 2-1. These results suggest that the present 2D structural change after the bicomponent blend is not derived from the solute concentration effect, but from supramolecular interactions of the components. and CC 15 with CC 16 resulted in the formation of original dumbbell shaped (OC n ) and linear structures (CC n ), and that the blending of identical components didn't provide the structural changes. If the structural formation in the blend system is based on the intermolecular hydrogen bond only, the structural features should be the same as homogeneous blends of OC n with CC n (n = same). This result suggests that the alkyl chain length plays a definitive role for the unique 2D structure formation, especially for the twisted and lozenge shaped structures. 
2-6. Plausible molecular models of OC n and CC n
Assuming the plane fit of the molecules on the HOPG surface, stable molecular configurations of basic skeleton of OC n and CC n without long alkyl tails (OC* and CC*)
were calculated on the basis of the DFT method (B3LYP/6-311G** level). In both cases, the parallel conformation of naphthalene unit is more stable compared to the flipped one, as shown in Fig. S6 . Especially for the CC*, the configuration seemed to be stabilized by the five-membered intramolecular hydrogen bonds between the ether oxygen and -NH in the carbamoyl linkage. Since the alkyl chains were connected with naphthalene unit through ester-and carbamoyl linkage, orientation of the naphthalene unit decides the direction of alkyl tails. On the basis of the present DFT calculation, stable conformations of OC* and CC* was applied for the molecular models proposed for the STM images in the single component as well as bicomponent system. 
2-7. In situ STM imaging of OC 15 and the blend with CC 15
For the in situ blend experiment, 2D pattern of OC 15 was formed on the HOPG (Fig.   S7(A) ), and an aliquot of CC 15 was added to the already-existing drop of the OC 15 on the HOPG (Fig. S7(B) ), resulting in the structural change from dumbbell to star shapes. Further addition of CC 15 solution allowed to follow the gradual structural change by STM ( Fig.   S7(C)-(F) ). 
2-8. In situ blending of CC 16 and OC 16
Linear structure of CC 16 was formed in Fig. S8(A) , and addition of OC 16 solution resulted in the structural change to twist-like morphology ( Fig. S8(B)-(D) ). 
Discussion on the hydrogen bonds and FT-IR spectra
To study the origin of the unique 2D structures formation after the blending, it is important to check whether the hydrogen bond between -C=O in OC n and -N-H in CC n exist or not. Then, FT-IR experiment was tried for the bulk sample, although the STM experiments were performed at solid/liquid interface. Fig. S9 shows the FTIR of OC n , CC n and their blends at the ratio of OC n : CC n = 1 : 1. There was no peak shift of -N-H stretch (3322 cm -1 ) before and after the blending, suggesting that new intermolecular hydrogen bond is not formed after the bicomponent blend. Then, total stabilization energy of the self-assembled compounds can be at least ca. 30 kcal/mol. Taking the general hydrogen bonding energy (4-6 kcal/mol) S4 into account, the formation of new intermolecular hydrogen bonds will not play dominant roles in stabilizing the unique 2D structures in the present blending system. As shown in the DFT calculation in section 2.6, the conformation of CC n is already stabilized by the five-membered intramolecular hydrogen bonds between the ether oxygen and -NH in the carbamoyl linkage.
If the intermolecular hydrogen bond between -C=O in OC n and -N-H in CC n is newly formed after the blending, the intramolecular hydrogen bond in CC n must be once broken and followed by the intermolecular hydrogen formation. To form the intermolecular hydrogen bonds, -C=O in OC n and -N-H in CC n should be faced with each other, and therefore the plausible molecular structures of OC n and CC n are the conformations (C) and (F) shown in Fig. S6 , respectively. The relative energy of the conformation (C) of OC n compared to the
